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14 May 1945 


AIRCRAFT MUNITIONS VS. SPECIFIC TARGETS 
VOL. I MUNITIONS 

1. Theae booklets. VoL I and Vol. II, were written and compiled for uae in conjunction with 
a course in the Tactical Selection of Bomb* and Fuses," eatebtiahed by Commander, Fleet Air, 
Weat Coast in Training Memorandum 49-44. 

2. This publication is CONFIDENTIAL and should be safeguarded and handled in accord¬ 
ance with the current edition of Regltered Publication Manual and Article 76, U. S. Navy Regulations, 
1920. 

J. B. MURRAY. U. (jg), tJSNR 
OinC 

/*/ L E. Klein 
By direction. 
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GENERAL PURPOSE 


Tail Facet 

AN-M100A2 


M115 

M123A1 - 

Mk 237-238 
M1S2 wrlM 
AN-Mk 2S0tt 


Mays 

Non-delay*, .Olt, -025t, 0.1t, 
2it t* 

4-5, 8-15 sec. (no none fine) 

1-144 hours * 

2, 10, 80 hours M 

10 minutes M 

(Hydrostatic for 500, 1000, 
2000 Lb.) 


Key: Symbols indicate fusing combination*. 

NB: 24 sec. delay preferable with Mk 243. 

Non-delay tail with .1 sac. nose may be used. 


Tall Fuses 
Sense as above with 


Delays 

of AN-Mk 230 



Tail Fuse 

AN-Mk 228 


Delays 

.08 sec. 


Tail 1 
AN-Mk 230 


Delays 

Hydrostatic settings 25*125 feet 


50% by weight 
TNT 



SEMI-ARMOR PIERCING 




30 % by weight 
TNT 


ARMOR PIERCING 


DEPTH BOMB 



NB: Use of note and tail fuse combination not authorised. 


• Ness Fuss 

AN-M108A1—Inst* or Jt by setting pin 
M 139A1—Inst* or .01* by setting pin 
M 140AI—Inst* or .0251 by setting pin 
AN-Mk 210—Inst* 

Mk 239—0.01* 

Mk 243tt—.025 dud; water discriminating 
VT Aerial Burst Fuses—TOl* and T92* 


> 


No nose fuse used 


a 

\ 15% by weight 

, Cl 

y Explosive "D" 


No nose fuss used 


Nee* Fuse 

AN-M103A1 Inst only 
AN-Mk 219 Inst only 


111 


2 O 


nr 

ff 

K5*, 


o 
m 
O 

i— 
> 
C/3 
L % C/5 


Cj 

O 
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air travel table 


F ate4 

Tn.il 

□ r 

Nut 

k Air 

Vertical Fa-U in Fm( Wli*ii R*]eaa«i 
from HwHiuntal Eliikk m\ 

RtMrks 

Tnv ii IFL.) 

E(H> KiiuLa 

150 Knot* 

200 Knelt 

236 Karts 

Mk m tnd AN-Mk W 

H 

no* 

52(1 

300 

165 

165 

2000-2500' Max. Air Travel to Arm in Flat Noat Depth 








Bomb. 

Mk HI 

N 

HOT 

520 

}« 

165 

105 

400 ft./aec. Striking velocity needed to function on water 

Mk na 

T 

1LO0 

530 

500 

m 

JEW 

impact. 

400 ft/sec. Striking velocity needed to function on water 

AN Mfc £24 a*4 fitlr 224 


NPHiC 





Impact 

A thwartship—Hydrostatic. Arms by Hydrostatic pressure. 

Mk HCT 

i K 

SM0 r —Near 

Sta Ltv-el 




Anns by Centrifugal Force Resulting from Spinning of 



At 30,0M ! Attitude 




Bomb in Flight 

Aik 223 and An-Hk 223 

T 

1100 

520 

500 

Its 

106 * 


Mk 222 

T 

BW 

130 

60 

55 

20 


Mk 23 O and Ati-Mk IS* 

T 

400 

95 

62 

31 

*0 


M'K 234 am! AN-Mk 234 


Nppb 





Athwartship—Hydrostatic—Arms by Hydrostatic Pressure. 

Mk 243 

N 

&M 

130 

60 

35 

20 



N 

3000 

2145 

ISOO 

1120 

EDO 


AN-HlOS (delay J 

1 N 

1050 

5M 

KB 

200 

125 ) 

2500' Max. Air Travel to Arm in 325-350-Lb. Flat Host 

AN-M103 iiniL) 

N 

1*20 

3050 

60O 

410 

2M ) 

Depth Bomb, may not arm it used in 650-700-Lb. flat note 








depth bomb. If special depth bomb vane is used, 1500' max. 








air travel will arm fuze when installed in largest depth 








bomb. 

AN M100A2 

T 

46G 

145 

65 

40 

25 


AN-MLDt A2 

T 

S$fi 

1» 

20 

55 

20 


AN-ME 03 A2 

T 

M5 

205 

350 

50 

46 

465' Air Travel to Arm when Installed in 1000-Lb. GP. 

M-; 10 nnd AN-M ! !0A1 

T 

725 

zeo 

125 

7S 

40 


Mil 2 , ini,i, vui 

T 

100 

5 

4 

5 

2 

4-5 and 5-15 second delay, not safe for carrier use. 

Kill 

T 

435 

145 

65 

40 

25 ) 

Ml 15, M116, Ml 17. Fuzes have 4-6 and 6-15 second delay. 

Hits 

T 

5-55 

iso 

00 

G5 

30 ) 


M l IT 

T 

665 

243S 

130 

60 

45 ) 

466' Air Travel to arm when installed 1000-Lb. GP. 

M123 

T 

J70 

SO 

40 

2S 

20 ) 

Long delay fuses 1 to 144 hours, require an additional MKT 

M124 

T 

570 

HO 

40 

£5 

20 ) 

to 1000' to seal fuze body to prevent leakage of fluid after 

ME25 

T 

575 

50 

40 

Si 

M } 

fuze is armed. ... 

AN ML?'? nnd AN ML26AL 

N 

725 

2E0 

325 

75 

.- *0. 



NOTE; 

The arming diaiaticta iIi-jwji are t3i* maximum anninf distances for the 
fu:rt whw ipuU'loJ in the UigMt b-nrnk* sn wliith tiwiy ptc giormmLjs; uiert 
T7i« armirijf dJlLalttci eiLl bft )*** wlifrv fu±c* MM infitftllld in 

smaller bombs. 
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CONFIDENTIAL 


BOMB: GENERAL PURPOSE, 


100-LB., AN-M30A1 

Overall Lnifftk--— 

Body Diameter - 

Fin Width - 

ToUl Weight - 

Riplodv* Weight (TNT) 


PLANE RAPACITIES: 


F6F . 2 

F7F . 2 


F4U-4 

FM-2 


2 TBM-5. 12 PBJ-1J .... 

2 SB2C-5 6 , PB4Y r 2 '.. 

'* ’ )/V~ *> 


(Multiple suspension possible)/ 


12 

8 


t, *, 1 houn; 10 mtauUe; 8-16. 4-6. 0.24. 0.1. 0.025. 0.01 




_ 88.46" 

_8.18" 

__ 11 . 0 " 

_ 115.0 lb*. 

_ 57.0 Ibe. 


PBM-5 ... 
PB4Y-1 


12 

20 



BLAST: 

of eMUolty (IneUnteneom faring) :^ 

Mon in foxhole moo lying on groond 20\ moo (tending 40-. 
VELOCITIES HIM .nd ANGLES OP IMPACT. 


1,000 

1.500 

2.000 

2.500 
3,000 
5,000 
7,000 
9,000 

15,000 

20.000 

30,000 

35.000 




Itt knnln 

ImU 

VnL 

Angle 

V.L 

Angle 

390 

37 

628 

20 

410 

44 

636 

26 

440 

48 

644 

29 

460 

51 

652 

33 

490 

-64 

668 

34 

560 

62 

686 

46 

630 

65 

720 

49 

690 

70 

750 

62 

810 

76 

825 

66 

860 

78 

876 

69 

910 

82 

910 

76 

920 

83 

920 

77 


<« r»«g. *>»»• 


XI 

ImU 

dll knnln 

VeL 

Angie 

VnL 

Angle 

401 

62 

688 

44 

429 

66 

695 

47 

469 

69 

702 

48 

482 

62 

710 

60 

607 

64 

718 

51 

688 

69 

745 

66 

662 

72 

777 

60 

704 

74 

805 

62 


XI 

knnln 

VnL 

Angle 

402 

66 

431 

69 

461 

70 

486 

72 

611 

73 

593 

76 

656 

77 

709 

80 


M D.». UIm 


1M knnln !»••« 

V.t- v.u 

405 700 

434 711 

463 722 

488 732 

614 742 

596 776 

660 807 

713 834 


U*g. Dl« 


4t« knnln 
V«L Angle 


696 

62 

706 

63 

716 

64 

725 

65 

734 

66 

766 

69 

797 

71 

825 

72 
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CONFIDENTIAL 


BOMB: GENERAL PURPOSE, 250-LB. AN-M57A1 


PLANE CAPACITIES: 
F6F 2 

F7F ...>._ 2 


F4U-4_ 2 

FM-2_ 2 


TBM-5 

SB2C-5 


Overall Length _ 

Body Diameter_ 

Fin Width_ 

Total Weight_ 

Explosive Weight (TNT) „ 



- 47.8" 

- 10.03" 

_ 14.9" 

- 260.0 lbs. 

_129.0 lbs. 

•C* * rt, <B 4 B 

PBM-5 j£f 8 
PB4Y-2_12 




FUZING DELAYS: 

144, 72, 48, 36, 12, 6, 2, 1 hours; 10 minutes; 8-16, 4-6, 0.24, 0.1, 0.025, 0.01 seconds; non-delay 
instantaneous; 20-80-foot air burst. 


BLAST: 430 pel at 11 feet. 

Radius—4>0% probability of casualty (instantaneous fuzing): 

Man in foxhole 11 feet, man lying on ground , man standing 

VELOCITIES (ft./aec.) and ANGLES (degrees from horizontal) OF IMPACT. 

(Ballistic Coefficient—1.7) 



IMrlaental Be 

-klp« 



M D«r. Dl*» 



** Dec- Dl*. 


M Dec. Dl*. 

AIHled. 

}«• knet' 

AM kn.u 

IBB kite La 

4M kftele 

IK knela 

IK kft.U 

2M kn.ta AD* kn.ti 


V.L 

And* 

V#|. 

Apffte 

V.L 

Aafl* 

V.L 

Antl« 

V.L 

A-tl* 

V.L 

Anti. 

V.L 

V.L 

1,000 

400 

36 

630 

20 

406 

51 

698 

44 

407 

66 

703 

62 

410 

707 

1,600 

426 

44 

650 

26 


66 

709 

47 

438 

69 

716 

63 

441 

721 

2,000 

450 

46 

670 

29 

467 

69 

720 

48 

470 

70 

730 

64 

472 

735 

2,600 

476 

60 

680 

32 

493 

62 

731 

60 

496 

72 

742 

65 

499 

747 

3,000 

600 

63 

690 

34 

619 

63 

742 

51 

523 

73 

764 

66 

526 

7 CO 

6,000 

600 

62 

730 

43 

608 

68 

786 

66 

611 

76 

798 

68 

614 

805 

7,000 

665 

64 

770 

46 

679 

71 

823 

69 

682 

78 

838 

70 

687 

846 

9.000 

730 

68 

810 

61 

739 

74 

859 

62 

742 

79 

875 

72 

746 

884 

16.000 

8G0 

76 

906 

63 











20,000 

926 

77 

946 

68 











30,000 

985 

81 

986 

73 











36,000 

990 

' 82 

990 

76 












FRAGMENTATION: (Initial Fragment Velocity—7320 ft/sec.) 

P*M<n Artu (n, (L| 

!•*. ftyrr»*»MU) OhIUm MIM a«Ml 

i/r* i/i“ 


1 sq. ft/frargment 
4 sq. ft/fragment 
10 sq. ft./fragment 


Max. Frag. Distance 

(.01 fragment per 100 sq. ft) 


CRATERING: Depth (feet) x Diameter (feet). 

r*.tac 

LI Iw. 

Mil In. 

Ml In. 


Clay __ 

7x26 

7x26 

6x19 

6x19 

8x26 

6x20 

6x20 

2x6 

1x4 

Hard Chalk or Coral .. .. 

6x19 

Sand - .. . . T . 

6x20 

1x7 


i MINING: Distance from bomb explosion for damage to pipe: Ceramic, 29 feet; east Iron, 17 feet 

Thickness of reinforced concrete well breached by 2 feet near miss: 4.8 feet 

PERFORMANCE AGAINST CONCRETE (6.000 psi) 

Perforation —V maximum if dropped above 6,000 feet 
Deformation of bomb against massive concrete—800 feet 
Rupture of bomb against massive concrete—7,000 feet 

PENETRATION OF CLASS "B° ARMOR PLATE: 1.0" maximum at approximately 600 ft/sec. 

MINIMUM SAFE RELEASE ALTITUDES: (Short Delay Fuzing; horizontal flight after release). 
Combat — 600 ft ( 1% Theoretical Fragmentation Risk) 

Training—1,500 ft (0.8% Theoretical Fragmentation Risk'which after extensive Army tests 
proved justified). 

8,000 ft (Theoretical Fragmentation risk negligible). 

( 5 ) 
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BOMB: GENERAL PURPOSE. 500-LB., AN-M64A1 


Overall Ltn|tk 
Body Diameter 
Fin Width . 


Total Weight- ——— 

Explosive Weight (TNT) 


«t.i8- 
14.18- 
18.84- 
(26.0 lb*. 
_ 287 Iba. 


PLANE CAPACITIES: 

K6F . 2 

F7F . 2 


F4U-4 . 2 

FM-2 . 0 


TBM-5. 4 

SB205 2 


rnj-u o 

PV-2 . 6 


PBM-5. 8 

PB4Y-2 12 


KING DELAYS: . . « 1K ak o 24 0 1. 0.025, 0.01 seconds; non-delay 

144 72 48 30, 12, 6, 2, 1 hours; 10 minutes; 8-15. 4-5, O u.i, u. ^ , 
instantaneous; 20-80 foot air burst; hydrostatic (26-125 ). 


FUZING DELAYS: 

144, 72, 48, 36, 

instantaneous; 

IU ' A rL'|u^-M% probability of vaaualty (inatanUneoua fumg) : 

Man in foxhole 14% man lying on ground 40'. man .landing . 
VELOCITIES (ft./aec.) and ANCLES 


1,000 

415 

37 

1,500 

455 

43 

2,000 

460 

47 

2,500 

480 

50 

3,000 

510 

53 

5,000 

610 

61 

7.000 

685 

65 

9,000 

755 

68 

15,000 

905 

73 

20,000 

975 

76 

30,000 

35,000 

1050 

1060 

79 

80 


676 

690 

700 

715 

730 

770 

820 

865 

960 


20 

27 

29 

32 

35 

42 

47 

52 

60 

64 

70 

72 


YnL Adh 

411 61 

44S 66 

476 69 

602 62 
6*0 63 

624 68 

701 71 

767 7S 


YeL 

705 

719 

734 

748 

762 

815 

862 

906 


(II kMlI 

Aaglt 

44 

47 

48 
50 
61 
65 
59 
61 


ill hacll 
r.L A*«N 


412 

444 

477 

504 

632 

626 

704 

770 


66 

69 

70 

72 

73 
76 

78 

79 


V*L 

708 

724 

741 

755 

770 

824 

873 

918 


lhl»te UIImUIIUmIi 
A ngle V.L V.L 

62 414 

63 446 

,64 479 

64.5 507 

65 536 

68 629 

70 . 708 
72 773 


712 

728 

744 

759 

774 

829 

878 

924 


OJ.WWV 

FRAGMENTATION: (Initial Fragment Velocity—7.390 ft/»ec.) 

m ■ Ha fvtltH Alii* J 


mmm ■■■■» _ 

i nr i/«" wr 

21460 Jl5oS 1UW 

10 %Jt /fwSSSrt Stop 67,600 20,600 20,000 

Max. Frag. Diatance 1.000 ft 800 ft 600 ft 200 ft 
(.01 frargmant per 100 aq. ft) 

CRATEIUNG 

FWMb 

Clay 


Approx. MAE (aq. ft-/bomb) 

Aaauming Optimum Puling 

Short apoo aaaemWy bMgo. */o 
Iaonr a pan aaaembiy bMga. w/o 
Multi-atTy earthquake ronlMont >>“**• " £J$$ 
Heavy induatrial bklga. w/cranea .....- 


Depth (foot) x Diameter (foot) (10,000 foot 

__10x35 lOxJX 

Clay----■—;- - —' . g»27 8*27 

Hard Chalk or Coral--— - gx28 8x26 

Sand . . 


LM •**. 

10*84 

8x28 

8x28 



__ __ _ .. .._ 9AM —- 

S * nd .... TV" "" pipe: Ceramic, 40 fact; cat Iron, 25 foot 

PERFORMANCE AGAINST ■ ‘^o^'^t. 

Perforation 1' ^‘^^^^.‘^retr^feet. 

coocrot^-7.000 feeU 

PENETRATION OF CLASS “IT ARMOR PLATE: 1-6" nt approxImaUly 600 ft./~ 

SKIP BOMBING ON WATER: Air Speed—260 knot*. _^ 

MHg A. ^ -m COCUTt— Tim* Mm%**** AW*** ^ . i mm mmm 

^ ~ & ss : s ^ 

100 ' Itr iioo; 

MiN ssTnrsi : ^ 

g500 ft. ^“rofmgmentatlon Riak nogllglblo). 

( 6 ) 
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BOMB: GENERAL PURPOSE, 1,000-Lb., AN-M65A1 

Overall length _ 

Body Diameter _ 

Fin Width_._ 

ToUl Weight _ 

Explosive Weight (TNT) 

PLANE CAPACITIES: 

F7F _ 2 FM-2. 0 TBM-5. 2 PBJ-1J_ 3 

F6F _ 2 F4U-4 _ 2 SB2C-5 .. 1 PV-2 _ 4 


... 60.5" 

_ 18.8" 

_ 26.4" 

. 090.0 lbs. 

_ 558.0 lbs. 


PBM-5 ........ ’ 8 

PB4Y-2 _ 8 


FUZING DELAYS: 

144, 72, 48, 86, 12, 6, 2, 1 hours; 10 minutes; 8-15, 4-6, 0.26, 0.1, 0.025, 0.Q1 seconds; non-delay; 
instantaneous; 20-80 foot air burst; hydrostatic (26'-126'). 


BLAST: 430 psi at 18 feet 

Radius—60% probability of casualty (instantaneous fusing): 

Man in foxhole 18', lying on ground 60', man standing 100'. . .i * 


VELOCITIES (ft./aec.) and ANGLES (degrees from horizontal) OF IMPACT: 

(Ballistic Coefficient 3.4) 



■ 

wl*n(tl 1 

ImbMmi 



A Sec. Dl»# 



mum. w*« 


MOm. 

Mm 

AMIAwt* 

w 

RmU 

*— 

luwl* 

IM 

RmU 

AM k 


1M 

u*u 

AM hi 

MU 

IM kMU AM iMh 


YA 

A*tb 

VA 

Am** 

VA 

A*fW 

V* 

A**k 

TA . 

Auk 

v*t 

AmW 

TA 

VA 

1,000 

420 

37 

700 

20 

416 

51 

710 

44 

414 ; 

66 

712 

62 

*716 

714 

1,500 

450 

43 

710 

27 

449 

55 

726 

47 

447 

69 

730 

63 

449 

732 

2,000 

470 

47 

725 

29 

483 

58 

742 

48 

481 

70 

748 

64 

483 

750 

2,500 

500 

60 

736 

31 

611 

62 

758 

49 

609 

72 

764 

65 

511 

766 

3,000 

625 

63 

750 

32 

640 

63 

774 

50 

638 

73 

780 

65 

540 

783 

5,000 

620 

60 

800 

42 

634 

68 

833 

55 

G35 

75 

839 

. 68 

637 

843 

7,000 

705 

65 

845 

47 

716 

71 

886 

58 

716 

78 , 

894 

70 

719 

898 

9,000 

770 

67 

895 

62 

784 

73 

936 

61 

786 

79 

945 

71 

788 

949 

16,000 

930 

73 

1000 

58 











20,000 

1020 

75 

1060 

63 











30,000 

1105 

78 

1100 

68 











35,000 

1116 

79 

1115 

70 












Approx. MAE (sq. ft./bomb) 

Assuming Optimum Fuzing 

Short span assembly bldgs, w/o cranes .... 8,000 
Long span assembly bldgs, w/o cranes .... 7,000 

Multi-story earthquake resistant bldgs. 6,400 

Heavy industrial bldgs, w/ cranes.. 3,900 

CRATERING: Depth (feet) x Diameter (feet) (10,000 foot altitude). 

iff* l*ill iff* i*il iff* 


Clay ................... 

_ 14x44 

13x46 

18x42 

4x9 

Hard Chalk or Coral ...... 

_ 10x34 

10x34 

10x31 

2x6 

Sand __ 

.. 11x35 

10x35 

11x35 

3x11 


MINING: Distance from bomb explosion for damsge to pipe: Ceramic, 47 feet; cast iron, 29 feet •*’ 
Thickness of reinforced concrete wall breached by 2 foot near miss: 7.8 feet 

PERFORMANCE AGAINST CONCRETE: (6,000 psi) 

Perforation—1 1/2* maximum if dropped above 6,000 feet 
Deformation of Bomb against massive concrete—800 feet. 

Rupture of bomb against massive concrete-7,000 feet 

PENETRATION OF CLASS ARMOR TLATB: 1.6" maximum st approximately 610 ft/sec. 


SKIP BOMBING ON WATER: Air Speed—260 knots. 


HtiiM mt 
R«W«m 

AWiW* 

-RICOCHET- 

R*at« 

Tim* 

BtfaMt 

50' 

92' 

107 O' 

4.77 sec. 

200' 

100' 

70* 

690' 

4.18 sec. 

260' 

160' 

44' 

420' 

3.31 sec. 



-atcocarr- 

IU*n 


28' 250' 

12' ISO* 


Ttat 

2JG2 sec. 
1.72 sec. 


MINIMUM SAFE RELEASE ALTITUDES: (Short delay fuzing; horizontal flight after release). * 
Combat — 700 ft ( 1% Theoretical Fragmentation Risk). 

Training—2,500 ft (0.3% Theorertical Fragmentation Risk which after extensive Army tests 
proved justified). 

4,600 ft. (Theoretical Fragmentation Risk negligible). 


( 7 ) 
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BOMB: GENERAL PURPOSE, 2,000-Lb., AN-M66A1 


Overall Length . 02JJS" 

Body Diameter . 28.29" 

Fin Width ... 81.6" 

Total Weight ...2106.0 lbs. 

Kxplosive Weight (TNT) . 1117.0 Jbs. 


PLANE CAPACITIES: 

‘ F6F .. 1 

F4U-4 _ 

1 TBM-5. 

.. 1 

PBJ-1J .... 

... 1 PBM-6_ 0 

F7F . 1 

FM-2 _ 

0 SB2C-5 .... 

.. 1 

PV-2 . 

... 1 PB4Y-2_ 4 

FUZING DELAYS: 





4 % • * 


.IHU L/ClUA 1 o . , 

144, 72 48, 36, 12, 6, 2, 1 hours; 10 minutes; 8-15, 4-5, 0.24, 0.1, 0.025, 0.01 seconds; non-delay; 
instantaneous; 20-80 foot air burst; hydrostatic (26'-12S'). 


BLAST: 430 psi at 22 feet 

Radius—50% probability of casualty (instantaneous fuzing): 

Man in foxhole 22', man lying on ground 60'+, man standing 100*+. 

VELOCITIES (ft/aec.) and ANGLES (degrees from horizontal) OF IMPACT: 

Ballistic Coefficient—3.7) 







«• D*«. Dl*» 



M 

Nf- W*» 

- — 

MIh«.M«* 

Alt MW* 

m 

ImM 

m 

fclWt 

HI 

A**t* 

«M haw* 

IN 

hft*U 

mi 

hw 

MUmA 

AM hn*l* 


V*L 


v*t 

Adit 

r*t 

Aifk 

V**. 

A»fto 

V*L 

AMh 

v*t 

An*t* 

V«A 

Vrf. 

1,000 

420 

37 

690 

20 

414 

61 

711 

44 

415 

66 

713 

62 

417 

716 

1,500 

450 

43 

700 

27 

448 

55 

727 

47 

448 

49 

731 

63 

451 

733 

2,000 

476 

47 

716 

29 

483 

58 

744 

48 

482 

70 

749 

64 

485 

751 

2,600 

600 

60 

726 

31 

612 

62 

760 

49 

510 

72 

765 

66 

613 

767 

3,000 

630 

53 

745 

32 

541 

63 

776 

50 

539 

73 

782 

65 

541 

784 

6,000 

635 

60 

800 

42 

634 

68 

833 

65 

635 

75 

839 

68 

637 

843 

7,000 

715 

64 

850 

47 

715 

61 

886 

58 

716 

78 

894 

70 

719 

898 

9,000 

786 

67 

905 

61 

784 

73 

936 

61 

786 

79 

945 

71 

788 

949 

16,000 

935 

72 

1005 

69 











20,000 

1026 

76 

1055 

63 











30,000 

1110 

78 

1115 

69 











36,000 

1130 

79 

1130 

72 












Approx. MAE (sq./ft bomb) 

Assuming Optimum Fuzing 

Short span assembly bldgs, w/o cranes 15,000 
Long span assembly bldgs, w/o cranes 15,000 
Multi-story earthquake resistant bldgs. 16,000 
Heavy industrial bldgs, w/ cranes . 10,200 


CRATERING: Depth (feet) x Diameter (feet) 
r«*i*i 

(10,000 foot altitude). 

ii a**. t.m s*«. 

Ml Itt. 

ItrtwMmi 

Clay ................. ..................... 

. 17x56 

17x57 

15x50 

4x11 

Hard Chalk or Coral_.........___ 

. 12x41 

12x43 

11x38 

3x 6 

Sand ....... 

. 14x44 

14x44 

13x43 

4x16 


MINING: Distance from bomb explosion for damage to pipe: Ceramic, 67 feet; cast iron, 36 feet. 
Thickness of reinforced concrete wall breached by 2 foot near miss: 10 feet. 

PERFORMANCE AGAINST CONCRETE: (6000 psi) 

Perforation—3' maximum if dropped above 6,000 feet. 

Deformation of bomb against massive concrete—1,600 feet. 

Rupture of bomb against massive concrete—10,000 feet, 

PENETRATION OF CLASS *TT* ARMOR PLATE: 1.0" maximum at approximately 400 ft./sec. 

SKIP BOMBING ON WATER: Air Speed—260 knots. 


NHfkirf 

TTtlrttl 

AMIMi 

-aicocwr— 

lUtt* 

Tip** 

w 

79' 

850' 

4.45 sec. 

100' 

43' 

440* 

3.25 sec. 

ISC' 

14' 

180' 

1.60 sec. 


MINIMUM SAFE RELEASE ALTITUDES: (Short delay fuzing; horizontal flight after release). 
Combat — 000 ft ( 1% Theoretical Fragmentation Risk). 

Training—3,000 ft (0,3% Theorertical Fragmentation Risk which after extensive Army tests 
proved justified). 

6,000 ft (Theoretical Fragmentation Risk negligible). 

( « ) 
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BOMB: LIGHT CASE, 4,000-Lb., AN-M56AI 


Overall Length-- 

Body Diameter — 

Fin Width -- 

Total Weteht- 

Exptoeive Weight (TNT) 


. 117J8" 
34.26“ 
47.6*6" 
_4206.0 Ibe. 

„.mo rm. 


PLANE CAPACITIES: 

Bomb too Jar** for Navy Type planes. 

FUZING DELAYS: . . 

Non-delay; instantaneous; 20-80 foot air burst. (Case may break-up If fused other than Instan¬ 
taneous or air burst.) 

BLAST; 4S0 pei at 32 feet 

VELOCITIES (ft/sec.) and ANGLES (decrees from horizontal) OF IMPACT: 

(Ballistic Coefficient—2.4) 


16,000 900 73 

Approx. MAE (sq. ft/bomb) bomb) 
Assuming Optimum Fusing: 

Short spun assembly bldgs, w/o cranes .. 48,000 
Long span assembly bldgs, w/o cranes .. 48,000 
Dense Jungle area, complete clearing of 69,300 


MINIMUM SAFE RELEASE ALTITUDES: (Short delay fusing; horizontal flight after 1 

Combat_1,200 ft ( 1% Theoretical Fragmentation JUsk). . , , 

Training—4,000 ft (0Theoretical Fragmentation Risk whkh after extensive Army teste 
proved justified). * ' 

6,000 ft (Theoretical Fragmentation Risk negligible). 


( • ) 
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BOMB: SEMI-ARMOR PIERCING. 500-LB., A-M58A2 

Overall Length - 

Body Diameter - 

Fin Width . 

ToUl Weight - 

Explosive Weight (TNT) 


57.68" 
11.83" 
16.18" 
494.0 I be. 
162.0 lbs. 


PLANK CAPACITIES: 

F6F _ * F4U-4 - 2 

^ -F7F 2 FM-2 ~ 0 


TBM-6- 

SB2C-5 _ 


4 PBJ-1J-6 

2 PV-2_ 6 


PBM-6- 8 

PB4Y-2_12, 

?* 1 


FUZING DELAY: 

144. 72. 48. 12. 6. 2. 1 


hours; 10 minutes; 8-15. 4-6, 0.24. 0.1, 0.025. 0.01 secoaAs; non-delsy. 


BLAST: 430 pel at 11 feet. 


VELOCITIES (ft/sec.) mad ANGLES (degrees from Horizontal) OF IMPACT. 

(Ballistic Coefficient—3.09) 


AHh*4* 

1.000 
1.500 
2.000 
2,600 
3,000 
6,000 
7.000 
9.000 
16,000 
20.000 
30,000 
*5 000 



V«L 

Amt* 

V*L 

am*» 

410 

37 

670 

20 

450 

43 

680 

27 

470 

47 

700 

29 

600 

50 

710 

31 

625 

63 

726 

32 

615 

61 

775 

42 

695 

66 

845 

46 

760 

68 

870 

53 

920 

73 

965 

60 

990 

76 

1020 

65 

1065 

78 

1065 

71 

1080 

80 

1080 

73 


mi 

kmmtm 

IH k 

»•<« 

v* 

Amm* 

V*L 

AmI* 

413 

51 

708 

44 

445 

55 

724 

47 

478 

58 

740 

48 

506 

62 



635 

63 



631 

68 



711 

71 



780 

73 




l |)»f. Dl.« 



B».« 

IM ImU 

IH h».U IM )Mlt 

V*l. 

A»«U 

VtL 

V*l. 

711 

62 

416 

714 

728 

63 

448 

731 

746 

64 

481 

743 


CRATERING: Depth (feet) * Diameter (feet) 10,000 foot altitude). 


Clay - 

Hard Chalk or Coral 
Sand ...-— 


5x24 4x20 
6x20 3x16 
4x16 2x 7 


>-BI •«*. ImUMM 

8x27 2x3 

6x21 1x2 

7x21 1x6 


MINING: Distance from bomb explosion for damage to pipe: Ceramic, 31 feet; cast iron, 17 feet 
Thickness of reinforced concrete well breached by 2 foot near miss: 4.8 feet 


PERFORMANCE AGAINST CONCRETE: 

Approximate thickness of concrete perforated (feet). 

MHtftftC V«MD <*-/••*.) 

Mrihtat* Am* <**»»- tmm NK 

3400 pai concrete — 

6000 pai concrete — 

Deformation of bomb against massive concrete-- 6.000 feet 
Rupture of bomb against massive concrete—None. 

PENETRATION OF CLASS M D" ARMOR PLATE: 3.2" maximum at approximately 800 ft/sec. 



MINIMUM SAFE RELEASE ALTITUDES: (Short delay fusing; horizontal night after releaae). 

Combat - 600 ft. ( VA Theoretical Fragmentation Riak). _ 

Training—2,000 ft (QA r A Theoretical Fragmentation Riak which after ox tensive Army teste 
proved justified). 

3.500 ft (Theoretical Fragmentation Risk negligible). 


( 10 ) 
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BOMB: SEMI-ARMOR PIERCING, l.OOO-LB., AN-M59AI 


Overall Length- 

Body Diameter- 

Fin Width 


Total Weight- 

Explosive Weight (TNT) — 

_ t 


, 70*76" 

. 16.125" 

. *0.7" 

. *96,0 lbs. 
. 820.0 lbs. 


PLANE CAPACITIESs 

POP_1 F4U-4 _ 2 TBM-5 

F7P_ 1 FM-2 _ 0 SB2C-6 


FUZING DELAYS: 

144. 72. 48. 36.12, 8. 2,1 hours; 10 minutes; 8-16. 4-6. 0*4. 0.1, 0.026. 0.01 



PBM-6 « 
PB4Y-2 


8 

8 , 
i <><4. 


BLAST: 430 pel at 16 feet 

VELOCITIES (ft/aec.) and ANGLES (degrees from horisonta)) OF IMPACT: 

(Ballistic Coefficient—4.4) 





Wk« 


IN kMB 


VO. 

A 

V«L 

A— *» 

1,000 

420 

37 

700 

20 

1*00 

460 

43 

720 

27 

2,000 

480 

47 

786 

29 

2,600 

610 

60 

746 

31 

3,000 

640 

63 

766 

82 

6,000 

636 

60 

820 

42 

7,000 

716 

64 

870 

47 

9,000 

790 

67 

920 

61 

16,000 

966 

78 

1026 

60 

20,000 

1060 

76 

1080 

63 

80,000 

1146 

79 

1160 

70 

86,000 

1166 

80 

1170 

72 


MN.MN 


INI 

bMN 


Mi 

IN 


A*«*t 

v«a. 

Alllt 

VfL 

416 

61 

712 

44 

416 

449 

66 

729 

47 

460 

488 

68 

747 

48 

484 

611 

62 

764 

49 

518 

640 

68 

781 

60 

642 

640 

68 

844 

66 

641 

728 

71 

901 

68 

724 

796 

78 

964 

61 

797 


m stem* 


m kMt* m m 


AnN 

TA 

Akfh 


. V* 

66 

714 

62 

417 

716 

69 

782 

68 

461 

784 

70 

761 

64 

486 

763 

72 

768 

66 

614 

770 

78 ‘ 

786 

66 

648 

788 

76 

849 

68 

642 

862 

78 

907 

70 

726 

910 

79 

962 

71 

798 

964 


CRATERING: Depth (feel) x Diameter (feet). 


Clay- 

Hard Chalk or Coral 
Sand... 


7x32 

8x28 

4x17 


7x82 

6x23 

4x17 


10x32 

7x28 

8x27 


2x6 

1x2 

2x6 


MINING: Distance from bomb explosion for damage to pipe: Ceramic. 41 feet; east Iron, 26 feet 
Thickness of reinforced concrete wall breeched by 2 foot near mlea: 6* feet 

PERFORMANCE AGAINST CONCRETE: 

Approximate thickness of concrete perforated (feet). 




8400 pel concrete 
5000 pel concrete 


. 8' 

tr 


4 r 

4' 


81' 

6' 


Deformation of bomb against massive concrete—8,000 feet 
Rapture of bomb against massive concrete—None. 


PENETRATION OF CLASS “IT* ARMOR PLATE: 3.7" maximum at approximately 760 ft/sec. 

MINIMUM SAFE RELEASE ALTITUDES: (Short delay fusing; horisontal flight after release). 
Combat — 700 ft ( 1% Theoretical Fragmentation Risk). 

Training—2*00 ft (0*$fc Theoretical Fragmentation Riak which after extensive Army 
proved justified). 

4.600 ft (Theoretical Fragmentation Risk negligible). 


V 

6*' 


<U) 
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BOMB: ARMOR PIERCING, 1,000-LB., AN-MK 33 

Overall length-- 

Body Diameter_.—. 

Fin Width.. 

Total Weight __ 

Explosive Weight (Exp. D) 



. 73.0" 

. 12.0" 

. 16.0" 
1025.0 lbs. 
. 140.0 lbs. 


PLANE CAPACITIES: 
F6F . 1 

F4U-4 ..... 

... 2 

TBM-6. 

... 2 

PBJ-1J ... 

1 

PBM-5 . 

F7F . 1 

FM-2 . 

... 0 

SB2C-6 .... 

... 2 

PV-2 _ 

4 

PB4Y-2 


FUZING DELAY: 

.08 seconds. 

BLAST: 430 psi at 11 feet 

VELOCITIES (ft./sec.) and ANGLES (degrees from) OF IMPACT. 

(Ballistic Coefficient—6.3) 









«• tW«. Dtf« 



•I Dtf. Wi« 


H Of«. Ww 

AhH*|r 

tM 

ImmI« 

4 

hMM 

IN 

ImU 

(M 

Ihmm 

m 

bwM 

4MI 

ImW 

INUtolM kMti 


V*l. 

AmW 

va. 

AttW 

VH. 

A«fW 

va. 

AmW 

VA 

A*#W 

va. 

AmW 

▼a. 

va. 

1,000 

410 

36 

695 

22 

417 

61 

714 

44 

417 

<6 

716 

03 

418 

717 

1,600 

460 

45 

706 

27 

450 

67 

732 

47 

451 

69 

736 

63 

: 452 

736 

2,000 

480 

48 

720 

29 

484 

58 

750 

48 

485 

70 

764 

64 

486 

. 755 

2500 

605 

51 

745 

31 

463 

61 

767 

49 

614 

72 

771 

65 

515 

, 773 

3,000 

640 

63 

760 

32 

443 

62 

785 

50 

544 

73 

789 

65 

545 

791 

6,000 

7,000 

9,000 

16,000 

20,000 

30,000 

35,000 

635 

60 

820 

42 

643 

67 

850 

55 

644 

76 

854 

68 

645 

.867 

720 

64 

880 

47 

728 

70 

910 

58 

729 

77 

915 , 

70 

730 

917 

705 

066 

1060 

1170 

1196 

67 

73 

76 

78 

79 

925 

1045 

1115 

1185 

1200 

50 

68 

63 

68 

70 

801 

72 

965 

61 

803 

79 

971 

71 

804 

973 


CRATERING: Depth (feet) x Diameter (feet). 


Clay --- 

Hard Calk or Coral--- 6*18 

Sand__— 6*20 


PERFORMANCE AGAINST CONCRETE AND STEEL: 

Approximate maximum thickness of concrete and ateel penetrated. 

Ml MS • 


StrMitaf V»UtH r 

SlHMnf Am! <*«•«•• ffMi MhMill 


3400 psi concrete _ 31' 6'^ 

6000 pai concrete ---3' 4)' 

Class "B M Armor Plate --- 3.0" 6.5" 



ISM 



MINIMUM SAFE RELEASE ALTITUDES: (Short delay fusing;, horizontal flight after release). 
Combat — 700 ft. ( 1% Theoretical Fragmentation Risk). 


( 12 ) 












































p * J * WOU CK>AT TIC HATOMAl. AHOiVES 


DECLASSIFIED 
A'i:;,.„i vW/^p "luo go % 
Zyi^IL. MM 


_CONFIDENTIAL -—- 

BOMB: ARMOR PIERCING, 1600-LB., AN-MK-1 

Overall Length: --83.B" 

Body Diameter -.-14.0" 

Fin Width ................ 20.6" 

Total Weight ....1590.0 Iba. 

Explosive Weight (Exp. D) .- 216.0 Iba. 


PLANE CAPACITIES: 

F6F ... 1 F4U-4_ 1 TBM-5 . 

F7F . 1 FM-2 .. 0 SB2C-5 ... 


PBJ-1J_ 

PV-2 _ 


2 PBM-5_ 8 

2 PB4Y-2 ...... 8 




rr . 

ShMM 

IMki 



V«A 

Amm* 

V*L 

ANb 

1,000 

416 

86 

696 

22 

1,600 

460 

45 

706 

27 

2,000 

486 

48 

726 

29 

2,600 

616 

61 

746 

31 

3.000 

640 

63 

766 

34 

6.000 

640 

60 

820 

41 

7,000 

780 

64 

886 

46 

9,000 

800 

67 

986 

50 

16.000 

976 

72 

1060 

68 

20,000 

1080 

74 

1180 

62 

30.000 

1206 

77 

1280 

67 

86.000 

1280 

79 

1270 

68 


M M. Mil 



MUmM 

Ml 

ImU 

•M 

kMk 

INkMtiIMkMti 

V«L 

An«b 

TA 

Afb 

Vrt. 

Aifb 

VA 

AmW 

VA. 

v*. 

417 

51 

715 

44 

418 

66 

717 

62 

419 

718 

462 

57 

783 

47 

462 

69 

736 

63 

463 

787 

487 

68 

762 

48 

487 

70 

766 

64 

487 

767 

616 

61 

770 

49 

616 

72 

773 

66 

616 

776 

644 

62 

788 

60 

643 

73 

791 

66 

646 

793 

646 

67 

866 

66 

646 

76 

868 

68 

647 

861 

731 

70 

016 

68 

732 

77 

920 

70 

784 

022 

806 

72 

072 

61 

807 

79 

977 

71 

808 

980 


CRATERING: Depth (tot) * Diameter (tot). 


.... 

Hard Chalk or Coral 

Sand— . - — 


8x29 

6x22 

7x22 


PERFORMANCE AGAINST CONCRETE AND STEEL: 

•M 


•UUw Vttm+r t fw/ww) 


3400 pal concreta - 

6000 pal concrete —. 

Claea M B" Armor Plata 


M 

V 

4.4" 


Deformation of bomb against masato concrete—None. 
Rupture of bomb against maaaiva concrete—None 


6J2" 



MINIMUM SAPE RELKA8E ALTITUDES: <8hort delay fusing; horizontal flight after rekmae). 
Combat — 700 ft. ( 1% Theoretical Fragmentation Risk). 


i*»t 





(W> 
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BOMB: DEPTH BOMB, 350-LB., AN-MK 54 Mod 1 


Overall Length _._ — 64JS" 

Body Diameter .. ..... 13.6" 

Fin Width _«*■***.... 13.9" 

Total Weight ..364.0 lbs. 

Explosive Weight (HBX) .. . 250.0 lbs. 


PLANE CAPACITIES: 
F6F . 2 

F4U-4 . 

... 2 

TBM-5. 

.. 4 

PBJ-1J ... 


PBM-5 . 

... 8 

F7F . 2 

FM-2 . 

... 0 

SB2C-6 .... 

... 4 

PV-2 . 

... 8 

PB4Y-2 

... 12 


FUZING DELAYS: 

Instantaneous; Hydrostatic (25*-125'). 

BLAST: 430 pai at 13 feet. 

VELOCITIES (ft./sec.) and ANGLES {degrees from horizontal) OF IMPACT: 

(Ballistic Coefficient—0.72) 


AHIU4* 

100 

200 

300 

400 

500 


lferli>Milal B*n*l»lnr 


15* 

k»-l* 

in 

lifiata 

V*l. 

Anri* 

Vil. 

Anri* 

264 

18 

429 

11 

275 

25 

430 

15 

285 

29 

442 

18 

295 

33 

450 

21 

308 

36 

457 

23 


II P*r- Dire 


III knot. 

Jill 

kn»l» 

V*L 

Anal* 

V«L 

Anri* 

2C4 

23 

429 

17 

275 

28 

436 

20 

285 

31 

442 

23 

295 

35 

450 

24 

308 

38 

457 

26 


II D«r> Dire 

III kn»U 211 koala 

V*l. Anri* VcL AmI« 


264 

25 

429 

20 

275 

30 

436 

22 

285 

33 

442 

25 

296 

36 

450 

26 

305 

39 

457 

28 


II Di|. Dlta 


IS! knot* til k>va|« 

V«l. Afttta Vtl. AnrU 


264 

27 

429 

23 

275 

32 

436 

24 

285 

35 

442 

27 

296 

38 

450 

29 

308 

40 

457 

30 


MINING: Underwater Damage to Submarines: 

6,100 psi peak pressure at 22 feet—fatal. 

3,000 )»{ peak pressure at 42 feet—heavy damage. 

1,600 psi |icak pressure at 72 feet—slight damage, 

MINIMUM SAFE RELEASE ALTITUDES: (Horizontal (light after release) 
(Instantaneous Fuzing) 

Combat — 600 ft. ( 1/1 Theoretical Fragmentation Risk). 
(Hydrostatic Fuzing) 

80 feet. 
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BOMB: INCENDIARY, 4-LB., AN-M50 ond Mods. 

Length .... . 21.8" 

Width Across Flats- l-g 9 V 

Total Weight - 3.7 lbs. 

Filling Weight (Thermite) ... -68 ba. 

Case Weight (Magnesium Alloy) .. 1.26 lbs. 

FUZING DELAY: 

Burning starts Immediately. . . . 

In 60-70 seconds or 2-10 minutes explosion occurs in case of explosive models. 

BURNING CHARACTERISTICSt 

AlWy Cm* 

Time _ 11/2-2 min. 6-7 min. 

Temperature - 4300 deg. F. 2400 deg. F. 

Description: Intensive: Filling stays near bomb. Explosive models Profuw about 260 fragments 
which will result in certain casualty within 60 feet; danger exists within 400 yards. 

TERMINAL VELOCITY: 

420 ft/sec. 

PERFORATION PERFORMANCE: 

Will penetrate light to medium-heavy roof construction; wood, tile, slata, 4 inches of reinforced 
concrete. 

CLUSTERS: QUICK OPENING (Release from 8000 feet down to 4000 feet). 

100-Lb AN-M6 .. 34 bombs Length--- „ ™ * 

(7 explosives) Diameter--- 

Weight_146.0 lbs. 

Plane Capacities: 

TBM-6 ...._ 12 SB2C-6 _ 2 F4U-4.-_ 2 F8F- 2 

600-Lb. AN-M7 __128 bombs Length-- {JJT 

[26 explosives) Diameter-«**•! 

Weight-840.0 lbs. 

Plane Capacities: « 

TBM-6 _ 4 SB2C-5 - 1 F4U4.-2 F6F- 2 

PATTERN DIMENSIONS FOR AN-M50 INCENDIARY BOMBS IN QUICK OPENING CLUSTERS: 

ass-vr-ssTi* 

AN-M6 

AN-M6 

AN-M7 2,300 ft 326 knots 40 deg. 200x350 ft 
AN-M7 2,000 ft 347 knots 66 deg. 200x360 ft 

AIMABLE (Release medium to high with cluster set to open at 5,000 feet*) 

BOO-Lb. mwat- (22 explosives) Di.rn.ter - - )**"i 

(Cluster Fuse—M138) Weight---(Appro*!) 

STRIKING VELOCITIES: - , , , . 

Unopened cluster from 25.000 feet_900 ft-/sec. (approximately). 

Individual Bombs—460 to 600 ft /sec.* 

(From 26,000 feet opening at 6,000 feet) 

(♦Bombs may break up—2,000 feet opening to be recommended.) 

Individual Pattern (26,000 feet opening at 6,000 feet) 120x160 yards. 

COMMENTS: 

Generally used against targets where: 

1. Vulnerability to fire is high; 

o There is a large number of small fire divisions; . 

s' n.w incendiaries are ruled out by factors of penetration, or low plane loading efficiency. 


(«) 


!swp5 wjl-j. saescns 


«PT"W 



































Length _—_ 

Width Acroae FtaU _ 

Total Weigh_ 

Filler Weight (Gee Gel) 


FUZING DELAY: 

M seconds after Impact. 

BURNING CHARACTERISTICS: 

Ti re s 4-7 minutes. 

Temperature—1800 degrees F. 

Description—Tail ejection: Burning stock of mixture is ejected up to76 yards. New models include: 
M69X containing explosive charge* M69WP containing white phosphorous. 

TERMINAL VELOCITY: 

228 ft/sec. 

PERFORATION PERFORMANCE: 

Will penetrate light to medium mof construction: 1-inch wood sheathing covered with 2 layers 
asphalt felt: terra cotta tile* slate* 2 to 6-inch cinder concrete* 8-Inch light concrete (not reinforced) 

CLUSTERS: 

QUICK OPENING: (Release from 2000 to 8000 feet). 

100-Lb. AN-M12.. 14 bombs 


Plane Capacities: 

TBM-6 _ 12 SB2C4_ 

600-Lb. AN-MIS_80 bombs 


hjp 


108.0 ka 


Length ... 

Diameter 
Weight _ 


STRIKING VELOCITIES: 

Unopened cluster from 26,000 feet—000 ft./sec. (approximately). 

Individual Bombs—200-226 ft/see. 

(Ouster dropped from 26*000 feet opening st 6000 feet.) 

Individual Ouster Pattern: (Cluster opening st 6,000 feet)—120x160 yards. 

COMMENTS: 

Has low striking velocity. Only suitable for attack on lightly constructed roofs. 

Targets: 1. Urban Areas; 2. Any buildings with light roof construction typical of Japanese indus¬ 
trial practice. 
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SOME: INCENDIARY, 100-LB., AN-M47A2 


Overall Length 
Body Diameter 

Fin Width _ 

Total Weight 


Filling Weight (Gu Oei> 
F4U-I - * 


48.ST 
8.18* 
10 . 8 " 
70.0 lbe. 
40.0 lba. 


PLANK CAPACITIES: 

TBM-6_ 8 8B2C-5- 

FUZING: 

Instantaneous, Neat. 

BURNING CHARACTERISTICS: 

Time—>10 minutes (approximately). 

Temperature—1800 degrees F. _. 

Description_Burning fuel scattered over a radios of 60 feet On soft ground the fuel is confined 

to the crater. Near-mias ineffective. 

TERMINAL VELOCITY: 

826 ft/MC. 

STRIKING VELOCITY: 

760 ft/aec. (approximately) from 28,000 feet 

PERFORATION PERFORMANCE: 

6.0" re info reed coocrete from 26,000 feet 

ALTITUDES: 

Minimum safe release—200 feet 
Penetration good from 16,000 feet or higher. 

COMMENTS: 

Bomb will start appliance type fire with direct hit in large fire division. 

Not recommended for Navy uae because of low plan* loading efficiency. 


(XT) 
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BOMB: INCENDIARY, 500-LB., AN-M76. 


Overall Length 
Body Diameter 

Fin Width . 

Total Weight 
Filling Weight 


(PT-l) .... 



59.16" 
14.18" 
18.9" 
475.0 lbs. 
180.0 lbs. 


PLANE CAPACITIES: 


FGF . 2 F4U-4 

F7F . 2 FM-2 


3 TBM-5 . 4 

0 SB2C-6 2 


PRJ-1J 
PV-2 . 


6 PBM-5_ 8 

6 PB4Y-2 .— 12 


FUZING: 

Instantaneous, nose; norwJelay. talL 

BURNING CHARACTERISTICS: 

Time—20 minute* (approximately). 

D**cripTlon— Sc*ttrn ovr . 150-foot rudlu* but n«.r ml» <* «nb.m,t deto, 

of 0.026 second*. 


TERMINAL VELOCITY: 

1,000 ft/second. 

PERFORATION PERFORMANCE: 
16" concrete from 26.000 feet 


ALTITUDES: 

Minimum safe release—SOO feet. 

Penetration food from 16,000 feet or hlfher. 




(18) 
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BOMB: Universol Droppoble GosolineTonk—150 gallons with stobilixer. 

(NAPALM FILLED FIRE BOMB) 

PLANE CAPACITIES: 

F3A-1. F4U-11, F6F—Wing. 

F7F, F8F—Wing or Fuselage.* 

FUZING: 

Two igniter*—All way* fuse and M15 (WP or Na) Grenade. 

BURNING CHARACTERISTICS: „ , A ' 

Area coverage in an ellipae approximately 100'x300' with longitudinal axia being parallel to the line 
of flight. 

COMMENTS: , , „ ’ 

A moat effective bomb for low altiude attack* agalnat Urge fire division*. 


(19) 
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BOMB: FRAGMENTATION, 20-LB., AN-M41A1 

Overall Length ___1_22.24" 

Body Diameter___8.64** 

Fin Width .... 6,18"’ 

ToUl Weight_19.8 lb*. 

Explosive Weight (TNT)_2.7 lb*. 


FUZING: 

Instantaneous. 

ANGLES (degrees from horizontal) OF IMPACT: Typical Velocities—600 ft/sec. at 6,000 feet, 650 
ft./sec. at 36,000 feet. 


NdtaMtol l i rt lH M fen. IMn M D**. Dtr* 

AhlM, ITS iMk 1M Im«i ITS kMii U* ImI* ITS ImU IS* ImIi 



AmN 

Amt** 

A**lt 

A*|W 

AmtU 


1,000 

45 

30 

57 

48 

69 

64 

1,600 

63 

38 

62 

63 

72 

67 

2,000 

68 

42 

66 

55 

74 

68 

2,600 

61 

47 

68 

58 

76 

70 

3,000 

64 

60 

71 

61 

77 

71 

5,000 

71 

61 

75 

68 

80 

75 

7,000 

76 

67 





9,000 

78 

71 





16,000 

83 

78 





20,000 

86 

81 





30,000 

87 

84 





36,000 

87 

85 






FRAGMENTATION: 

Initial fragmentation velocity—2,810 fL/aec.) 


PitlK* Am* (H. ft.I 



CmmIUm 

MIUStoH 

i/r* 

1 aq. ft./fragment . 

. 800 

760 

4 sq. ft/fragment . 

_ 2,800 

2,400 

10 sq. ft/fragment . 

_ 6,400 

4,650 

Max. Frag. Distance 

500 ft 

160 ft 


(0.01 fragment per 100 sq. ft.) 


CLUSTERS: 

100-Lb. Quick Opening, AN-M1A2 .... 6 bombs Overall Length_46-6" 

Overall Width_ 8.8" 

Tots l Weight_126.0 lbs. 

Plane Capacities: (approx.) 

F6F. 2 TBM-5 .... 12 PB4Y-2 .. 20 

F4U-4 .. 2 SB2C-5.. 2 PV-2 ...... 6 

(Multiple suspension possible) 


500-Lb. Quick Opening, M26 . 


Plane Capacities: 

F6F_ 2 

F4U-4 .. 2 


... 20 bomb* Overall Length 
Overall Width . 
Overall Height 
Total Weight ... 


TBM-5.. 4 PB4Y-2 .. 

SB2C-6.. 2 PV-2 


_—- 53 9/10" 

_ __ 14 11/16" 

_—.. 13 3/4" 

_420.0 lbs. 

(approx.) 

12 

6 


CLUSTER DISPERSION: 

On the average, one-half of the bombs in each cluster will fall within a circle of 5 mil radius, snd 
one-half will strike at a distance greater than 5 mils from the theoretical point of impact The width 
of an effective pattern can more or leas be based upon a total of 13 mil* from one side to the other. 
From 21,000 feet (the only altitude listed in existing Army reports) the optimum inter-velometer 
spacing for 100-pound clusters is from 176 to 200 feet. 

MINIMUM SAFE RELEASE ALTITUDES: (Short delay fuzing: horizontal flight after release). 
Combat — 600 ft*(l>* Theoretical Fragmentation Risk). 

* Release should be 800 feet or above because of bomb's angle of Impact. 


(BO) 
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BOMB! FRAGMENTATION (PARACHUTE), 23-LB., AN-M40AI 


FUZING: 

Instantaneous. 

ANGLE OF IMPACT: 

00 < 


Overall Length 

Body Diameter- 

Piruhuto Diameter 
ToUl Weight 


Explosive Weight (TNT) 


... 30.1#- 
_ M4“ 

... 4.3#- 
... 94.7 lbe. 
- 3.7 lbe. 


FRAGMENTATION: 

(Initial Fragmentation Velocity—2810 ft/aae.) 


(HilL/lNfMN) 


FtlNr* Anw (•*. f».» 

IIM Mi 
»/«- 


1 aq. ft/fragment- 1,400 

4 sq. ft/fragment-6,370 

10 aq. ft/fragment-11,600 


1300 

4320 

8320 


Max. Frag. Distance 


(0.01 


700 ft. 700 ft. 

(eat.) (eat.) 

r 100 eqVft.) 


CLUSTER: 

ioo-Lb Quick Ooetdn*. AN-M4A1 
Plane Capacities: 

(Not “Carrier Safe-) 


. g bomba 


Ore rail Length 

Overall Width- 

Total Weight- 


- si.tr 

.... 10 . 6 - 

873 Iba. 


(21) 
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BOMB: FRAGMENTATION, 90-LB.. AN-M82 


Overall Length - 

Body Diameter .— 
Fin Width 


rin niu*« ......- 

Explosive *Weight (Comp. B) 


28 . 0 " 

_ e.<r 
..... *.n" 

_86.6 Ibe. 

_ 12.8 lbe. 


FUZING: 

Instantaneous. 


ySJZZX £S?*'S? a *‘ “ “ 

N«rt»M*> BipMrt _H i^u tM k««M «• kMlW 


1mm l*t km— 


1,000 

1,600 

2,000 

2,600 

8,000 

5,000 

7,000 

9,000 

16,000 

20,000 

80,000 

36,000 


A***« 

A*«ta 

37 

18 

43 

23 

47 

29 

60 

31 

57 

40 

66 

49 

69 

65 

72 

60 

77 

68 

80 

72 

83 

77 

84 

78 


me*** **•»•***< . , 

AnU ApcW 


ital* 

A*|W 

62 

44 

66 

46 

58 

47 

61 

48 

66 

54 

71 

60 


66 

68 

70 

71 
74 
77 


62 

68 

64 

66 

68 

71 


FRAGMENTATION: (Initial <«r-«Utten ve.oc.ty-4U0O «./•"•>• 


U*. 


rattar* Aw» 

»/*“ 


2,180 

6,200 

12,600 


925 

2.400 

6.760 


1 sq. ft./fragment.— J200 

4 sq. ft./fragment. 9,670 

10 eq. ft/fragment- 2Q,W> . - 

M »». Frag. Dist ance 800ft- 400 (t 200 ft. 

(0.01 fragments per 100 aq. ft.) 

C, ' B 00 T Lb R Q Ui ck or Delayed Opening. M-27..6 bomb. 


. 56.0" 

Overall Length ... 16.0" 

Overall Width .-. ggg.0 lbs. 

Total Weight . 


Pl„ne Capacities: L TBM . B jf FB4Y-2 .... » 

(Statu, questionable pending further carrier test,) 


NOTE 


’E: MRfi 12( . Lb p 8r8 Frag Bomb which is the parachute adaptation 

Now available for limited use: M86. 120-Lb. 


Length 
Diameter . 


35.5" 

6.5" 


.of the AN-M82. 

preliminary data is as follows: Diameter.-.— 

At speed, of 220 knots o f ttt»SSS ■ 

bled wM-M)20A1 fuses) » safe alt.tude for rerU. o{ su9pension htt , ^ success- 

Muitipie suspension of 
ful in proving ground tests using B-25 ana 
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BOMB: FRAGMENTATION, 260-LB., AN-M81 


PLANS CAPACITIES: 

F6F _ 2 F4U-4 ... 2 TBM 5 .. 

F7F _ 2 FM-2 _ 2 SB2C-S 


Overall Length 
Body Diameter 
Fin Width .... 

Total Weight-__ 

Explosive Weight (Comp. B) 

J? 

_ 8 PBJ-1J _ / PBM-8 

_ 4 PV-2 _ 6 PB4Y-1 



8 

12 


FUZING: 

Instantaneous none; noiwielay tail; 20410-foot air burst 

ANGLES (degrees from horitontal) OF IMPACT. 

Typical Velocities—680 ft/sec. at 5,000 feet 1040ft/eee. at 36,000 feet' 


AMNmN HI k —— IN ImN IN lu ll IN kMN IN ImN Si ImM 


1,000 

1.600 

2,000 

2,500 

3.000 

6,000 

7,000 

9,000 

16.000 

20,000 

30,000 

35,0u0 


At* 

37 

43 

47 

60 

64 

62 

66 

69 

74 

77 

80 

81 


18 

62 

44 

66 

62 

23 

66 

46 

68 

63 

29 

68 

47 

70 

64 

31 

61 

48 

71 

66 

83 

63 

60 

72 

66 

44 

69 

66 

76 

69 


60 

64 

62 

67 

72 

74 


FRAGMENTATION: (Initial fragmentation velocity—3,410 ft/aec.). 

FNItni N. fU 


1/11- 


»/** 


v*- 


1 aq. ft/fragment.. 4,600 
4 sq. ft/fragment.. 14,120 
10 sq. ft/fragment. 29,700 


3.430 1,390 676 

10300 6,870 1,830 

22,100 11370 3300 


Max. Frag. Diatanc* 1.000 ft 600 ft 400 ft 200 ft 
(0.01 fragment per 100 eg. ft) 

MINIMUM SAFE RELEASE ALTITUDES: (Short deter foeing: hortaootal flight after releaee). 
Combat — 680 ft ( 1'/ Theoretical Fragmentation Rink). 

Training—2.000 ft (9J3 Thaoretlenl FragmenUtion Rl»k which after eateaelve Army teeta 
proved, justified). 

8,600 ft (Theoretical Fragmentation Riak negligible). 


<») 


" a ! 1 ..Il l 
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..BOMB: FRAGMENTATION (BUTTERFLY), 4-LB., M83 


* Overall Length _.___ 8,0" 

Overall Diameter .—__ 3.0" 

ToUl Weight _ 8 J2 lbs. 

Explosive Weight (TNT) _ 0.47 lb«. 


FUZING DELAYS: 

AeriAl or ground burst; 1-30 minutes; anti-disturbance. 

FRAGMENTATION: 

The only Information that is available at the present time shows an average of one casualty pro¬ 
ducing fragment per three square feet of exposed area at a distance of ten feet from the point of deton¬ 
ation, and one casualty producing fragment per seven square feet at a distance of 20 feet from the 
point of detonation. Since a standing man exposes about four and one-half square feet of area, one 
may expect that most men standing within fourteen feet of the bomb will be killed or wounded and that 
approximately 60% of the men standing at 20 feet will be killed or wounded. Statements about pos¬ 
sible damage at greater rdistances cannot be made since there is no data, but it is probable that there 
would be small danger of casualty producing fragments beyond 80 feet. 


CLUSTERS: 

100-Lb. Delay Opening, M28 _ 24 bombs 

Plane Capacities: 

TBM-6 _ 12 SB2C-6 _ 2 

500-Lb. Delay Opening, M29 _.... 90 bombs 

Plane Capacities: 

TBM-6_ 4 


Overall Length---- 47.35" 

Overall Diameter _8.0* 

Fin Width_1U 10.84" 

ToUl Weight_ 155JU Iba. 


Overall Length _ 69.865* 

Overall Diameter .......___ 13.89” 

Fin Width .. 18.94" 

ToUl Weight___.. 415.2 lbs. 


CLUSTER DISPERSION: 

Pattern roughly 200x300 feet under the following conditions: 

1. Released from 6,000 feet with fuze setting of 8 seconds. 

2. Relessed from 3,000 feet with fuze setting of 6 seconds. 

3. Relessed from maximum altitude of 8,000 feet with fuze setting of 16.5 seconds. 

Note: Additional velocity caused by altitudes of release greater than 8,000 feet with 16.5 second 

fuze setting will tear butterly wings from bomb when the cluster opens. 


<*> 
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JJ" AIRCRAFT ROCKET (1 


ROCKETS, 

FT, l or ■ H«*d on th« Mk 7 Motor? 


.J. 


Overall Length ...-- 

Motor Diameter _—-- 

Head Diameter- 

Total Wsight_ 

Explosive Weight •- 

Fuzing--«.— 

Velocity Relative to Plane 


64.7--56.0" 

226 " 

82 " 

532" I be. 


None 

...900-1100 ft./aec. at end of burning. 


Underwater trajectory good. Can be need agalnat ahipe up to and including DD'a.) 
(•There is aleo a 82* F8 Smoke Hoad, the Mk 9 and Mk 6.) 


5.0" AIRCRAFT ROCKET (Mk 1 Hood on the Mk T Motor) 

Overall Length- . - - - 9$.(T 

Motor Diameter —--- Ui* 

Head Diameter ... - .— 

Total Weight_1--Sl-d ft*. 

Explosive Weight-- »*• 

Fuzing __ 0.0* sec. bast and/or instantaneous noee. 

Velocity Relative to Plana --636-800 fL/aee. at end of burning. 


5.0" HIGH VELOCITY AIRCRAFT ROCKET (Mk • Mod 0 Hood on the Mk 2 Mod 8 Motor) 


Overall Length.— 

Motor Diameter- 

Heed Diameter- 

Total Weight_ 

Explosive Weight _- 

Fuzing --- 

Velocity Relative to Plane 


. ».<r 
. «.<r 
. 6 . 0 - 
.140.0 lbe. 

Approx. 9 lbe. 

. 0.016 best and/or Instantaneous noee. 

.1240-1836 ft/aoc. 


Accuracy (rough estimates baaed largely on training result*). 


1. Rocket attack, CEP—80 feat.* 

2. Dive Bombing. CEP—200 ft 
8. Medium level bombing, CEP—500 feet 


# (CEP for rocket attack la determined 
assuming that 60% will land within a circle 
20 mil radius. A 600-yard range was chosen 
establish the CEP of 80 feet) 


Performance Against Fortification and Armor: 

1. Maximum thickness concrete slab perforated by inert head: 

6000 pel reinforced concrete (Navy tests) 11/2 feet 
4000 psl non-rerinforced concrete (Army tests), 8 feet 

2. Maximum thickness concrete slab perforated by penetration and axploaive affects of H. E. 
head with 0.02 second base fuse: 

4500 pal reinforced concrete (Army tests) 8 feet 
4000 pel semi-rein/orced concrete (Army teats) 4 feet 

8. Thickness of concrete slab necessary for protection against ricochet hit with H. E. head 
(Army teat) 1 foot 

4. Thickness of sand covering necessary for protection against H. E. round (Army tsets) 8 foot 
for dives up to 20 d egr e es . 

5. Maximum thickness of mild steel plate against which delay fused H. E. head can be fired 
without defeat of round (Navy test) 1 inch. 

6. Maximum thickness STS armor plate against which delay-fused H. E. head can be fired 
without defeat of round (Navy teata) 6/8". 

7. Maximum thickness STS armor plate seriously damaged by instantaneoualy-fuaed H. E. 
head (Navy tests) 1 6/8". 


<*) 



































































ROCKETS (Continutd) 

11.75" AIRCRAFT ROCK FT (Mk. 2 Head onUwMk 1 Mod S Motor) 


Overall Length .... 
Motor OUmvtfer „ 
Hood Ota meter .... 

Total Weight . 

Explosive Weight 
Fuzing 


119 . 0 " 
11 . 75 - 
11 . 75 - 
12&6.0 Iba. 
lfitJ fee 


.V. • second delay base fuze 

Velocity relative to plane ....... 7 gQ t 0 


1 810 ft./sec. at end of burning. 


Performance Against Fortifications and Armor: 


Actual combat data is lacking at this writing, and the only fscts available would be those based on 

Mk zV" r f iT J Concr,to “ in * the Mk 2 with thrM baae fuxw. 

Mk 1B7 Mod 2. inetelled. These teats indicate that to a certain extent the performance of th* Tiny 
Tim parallela that of tho BOO-Lb. SAP bomb which waa modified to form tho 11.78” A.R. hand: 

1. Maximam thickneae concrete alab perforated by round with inert head: 

8000 pal reinforead concrete—I to 5 fret dapendinc on obliquity. 

2. Maximum thlcknaaa concrete alab aeabbad by Inart head: 

8000 pal reinforced concrete-8 to 6 fact dapendinc on obliquity. 

3 ' SLr"° r Pl “ U ' r * , ” t WWeh H E h “ d “ nb * defeat 
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APPENDIX B 

APPROXIMATE PENETRATION OF ARMOR FLATS 



APPENDIX-B 

PLANE IN 45* GLIDE • 

500 ANO 350 KNOTS TMUt AIM 8KE0 



Aocuraoy - About 16jC 


RESTRICTED 

APPROXIMATE PENETRATION OF REINFORCED CONCRETE 

PLANE IN 60* DIVE PLANE IN AV SLIDE 




Source * AAF Board 


Accuracy - about 16J< 
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APPENDIX C 

Sources and Methods used In compiling notes. 

References: 

a. “Bomb Data Sheets." Joint Target Group. 

b. “Weapon Data. Fire Impact and Explosion." N.D.R.C., Dlv. 2. Princeton University 8tatkm. 

c. '‘Army Air Force Board Reports." 

d. "Ammunition Drawings," Chief of Ordnance. U. S. Amy. 

e. "United SUtes Bombs and Fuses," USN Bomb Disposal School. 1 June 1*44. 

f. "Advanced Fuse and Explosive Ordnance Bulletins," Noe. 1 through 16, USN Bomb Disposal School. 

g. Ordnance Pamphlet Now 878 (Second Revision) 21 Sept 44, "General Data on Navy, AN-Standard 
Army and British Bomba." 

b "Terminal Ballistic Data, Vol. 1, Bombing." Office of the Chief of Ordnance, War Department, 
August 1*44. 

l. Ordnance Pamphlet No. 1160, 24 May 44, "Bomb Ballistic Data." 

j. Ordnance Pamphlet No. 1172, 9 May 44, "Performance of Bombs and Projectiles Against 8hore Instal¬ 
lations." 

k. "Ricochet Graphs and Tables Targets on Water," Office of the Chief of Ordnance, 29 Feb. 41 
L "Aviation Ordnance Summary," 1 Sept 44. 

m. "Bomb Load Chart," 18 July 44, BuAer-NAVAER 00-46R-1. 

n. FTP-224 "Selection of Bomba and Fuzes for the Destruction of Various Targets," Octobsr 1944. 

o. Til-9-1980, "Bombs for Aircraft" November 1944. 

p. 7th AAF, "Ordnance Officers' Handbook." 

q. Cominch Itr. FF1/A5-5/F41 Serial No. 02892 of 14 July 1944. “Minimum Altitude of Planes Fol¬ 
lowing Release of live Bombs, Including Depth Bombs." 

r. AAF Boerd Report, 29 April 44, ‘Tests of Minimum Altitude for Safe Bomb Release." 

a. AAF Board Report 7 Dec. 44 "Supplementary Test «* Minimum Altitude for Safe Bomb Release." 


Methods used: 


1. 

2 . 

1 


4. 


6. 

8. 


7. 


General Description: References (a), (d), (e), (0, <f). (o). 

Plane Capacities: References (s). (I), (m). and personal observation. 
Fuzing Delays: References (a), <d), (e), <f). (g), (o). 


Blast: Distance for 480 pal peak pressure: Reference (b). Distances for men •tending and lytng 
down were taken from Reference (p). The derivation of those latter figures (Ref. (p) ) by an 
0RS Group was a bit round-about and should probably be taken with certain reserve. 

Velocities and Angles of Impact: References (I). <h), and (b). 

Fragmentation: Polar coordinate plots in Reference (h) were measured with a planhneter. 
Cratering: Reference 0). 


8. Mining: Reference (b). 

9. Performance against concrete: Reference (I). 


10. Performance against steel: Reference (b). 

11. Skip Bombing on Water: Reference (k). 

12. Minimum Safe Attitudes of Release: Combat Altitudes: Reference (q ); Training Altitudes: Refer¬ 
ences (r) and (s). 

18. Data on Incendiary Bombs: Reference (a). 

14. Data on Rockets: Reference (c) and ROTA lnyokern testa. 
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